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© connector for connecting an metrical circuit. 

© ln a connector lor connecting an electrical cir- 

& one or more <f^«£^V*» « 
bedded in a magnet.c body (2) so as 

inductance. 
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CONNECTOR 



The present invention is related to a connector 
(an electrical circuit connecting element), -n par- 
ticular a connector with an electromagnetic interfer- 
ence (hereinbelow. referred to as noise) abaorb.ng 
means incorporated in it. 

Figure 12 is a perspective view showng an 
example of a conventional ordlnally type connector. 
Figure 13 Is a perspective view showing the essen- 
tial portion wherein the conventional connector is 

m ° U |n Figure 12. reference numeral 20 designates 
a conductor for connection. Reference humeri I 21 
designates an insulating covering (a sleeve) which 
js U sed when two electrical circuits are connected 
as shown in Figure 13. 

Aiming at obtaining noise elim.nat.ng efl 'ect 
v-hen the circuit connection between terminals 30a 
and 30b of a circuit pattern is made on a pnnted 
circuit boad 42 and the like as shown in Figure 13. 
the following manners have been uhtaed: 

One manner is to Incorporate a noise filter 
element in a terminal connecting pin 24 to a po* 
tion adjacent to Us leading end. the no.se filter 
6 ,ement comprising ferrite beads 23 embeded ,n 
an insulating member 26 as shown in Rgure U 
(First example). The other manner .s to ^corporate 
a noise fitter instead of the ferrite beads 23. the 
noise filter comprising a lead-through capac or 22 
and an earth lead 25 as shown in Rgure 15 

(Second example). 

Now the function/operation on such noise fil- 
ters will be explained. Signals are sent or received 
between device circuits through the connecting pin 
24 Since a noise component included .r. the sig- 
nals is absorbed by the ferrite beads 24 or the 
lead-through capacity 22. the connecting pin can 
eventually function as a noise filter. 

Rgure 16 is a perspective view of a third 
example of the noise filter element wherein the first 
and tf?e second example are combined to have the 
capacity 22 and ferrite beads 23. As shown ,n 
Figure 17. the filter noise element of Figure 16 can 
be connected to tne conventional ordmally *peof 
connector of Rgure 12 to eliminate conduction 
noise, in Figures 16 and 17. reference numerals 
24 24a. 24b and 25 indicate terminals. 

" Finure 18 shows an equivalent circuit of the 
circuit" shown in Figure 17. Specifically, a signal 
which ^s been transmitted from the terrnmal 30a 
I Snsmitted to the terminal 24a through the coo- 
nector 20. and a noise component included ,n the 
sS* can be e.iminated by the /2 and 

ttS equivalent inductance 23a given by the ferrite 
beads 23. Then, the signal is output from the 
terminal 30b. 



In addition, Figure 18 Is a connection diagram 
showing an example of an AC plug with a noise 
filter as an application example of such type of 
• connector. 

5 In Figure 19. reference numeral 40 designates 

an AC cable. Reference numerals 41a. 41 b and 42 
designate a pair of AC plug pins and a connecting 
terminal pin. respectively. Reference numeral 43 
designates a pair of capacitors. Reference numeral 

70 44 designates a choke coil. The AC plug has such 
structure that the members 40-44 are molded in an 
insulating plug body 45 as a connector main body. 

A noise which has come from the AC plug ptns 
41 a or 41b is absorbed by an IC filter which is 

, 5 constituted by the choke coil 44 and the capacitors 
43. and then is transmitted to the side of the AC 

cable 40. . 

Since the conventional manners to etimlnate 
conduction noise requires the structure as men- 
20 tioned above, a plurality kinds of electrical parts 
must be utilized in the conventional noise eliminat- 
ing manners to realize both electrical connection 
and noise elimination. In particular, the third con- 
ventional example (Figures 13 and 17) has d.s- 
2S advantage in terms of a mounting space and econ- 
omy The conventional fourth example (Figure 9) in 
the form of an AC plug has disadvantages in that it 
is bulky and heavier, and that it is not suitable for 
mass production. In addition, the -conventional man- 
ao ners have disadvantage in that they are little effec- 
tive to radiation noise. 

It is an object of the present invention to elimi- 
nate the disadvantages of the conventional devices 
and to provide a connector which is capable of 
as making electrical connection between electrical cir- 
cuits and of ellmiating conduction noise and radi- 
ation noise, and which is compact and suitable for 
mass production. 

The foregoing and the other objects of the 
« present invention have been attained by providing 
a connector tor connecting electric circuits, wherein 
one or more conductors are embeded in a mag- 
netlc body so as to function as inductance, in- 
" dependency of a capacitor or together with a ca- 

46 '"Malice the present invention has such structure, 
the present invention can provide a small s.2e and 
highly efficient connector with a filter circuit ele- 
ment which can absorb kinds of noise by equiv- 
so alert inductance comprising the conductor or we 
conductors embeded In the magnetic body, or an 
LC circuit comprising the combination ot the equiv- 
alent inductance and the equivalent capacitance 
comprising a chip capacitor. 
In drawings: 
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Roure 1 is a perspective view showing the 

according to the P^ 1 ^^^ views 
RgUreS Lolas o* shaped conductors tor 

bcdiment; gre erspe ctive views 

Srel "SS.T tt an equivalent circuit diagram of 
lhe, Tcure° d 4Ts e, rper S pective view showing the 

str ^ro7a3^-^ to,mepresent 

invention; examples of 

Figures 4a and 4b are ^ ^ 

shaped conductors for connection 
uti £ed in the second f^^^ views 

S9C ° n VP eTan accent circuit diagram o> 

^^cure^Tptpective view showing *e 
9 J an AC ulwa ^ a third embodiment: 

£22- CfOSS sactional viSW ° 

the third ^bodiment; crQss sectjonal 

,ews:= 9 ^:x^ottHe, U9a9 
shown in Figure / . ^ yiew 5howing 

Ftgure i<i >s 8 h«» f _ of conn ec- 

example of a conventional ord.n Jly type 

t0f: Figure 13 >. a perspective view showing how 

showing 9 ^ 1 ^ - convent no,se 
***! T*?* a perspective view showing how 
" circuit diagram of 

tbe 6l9? rica. circuit of ^-^gram showing 

R gure 19 »» • con" colwent ional AC plug. 
3 n application example of an « bed in 

Now. me embodiments i.ius- 

detail with reference to rererreu 
S in the accompanying drawmgs. 

(First Embodiment) 

1 ic a oerspectrve view showing the 

Smg » «. «««•« "" en " on ' 



1) Structure 

wnure i reference numerals 1a, tb,...m 

arranged ln 31 ^ concave shape are 

(the convex shape . ano w interference 
70 aitemately ^^^J^stVs^ conduc- 
between «^. < r^SSJ?iS 2 * 
WS ^Td^se* or shaping e.g. fer- 

prepared by densely *\ \* or coropoU nd form. 
rlte materia. 0n a mc ^ded form o rj-nP^ ^ 
ts The shaped conduc^ria 

be shaped to ^^^ead of having the 
turn) as shown "^"^A^own in Figure na- 
hall-round shape (hart turn) as s 

rne number - ^ch Sped 

20 the turn can be jw « ^ * ins1ead of 

oppo * te direc ' 

tions l o, ««H ?h are perspective views show- 
cuit) in accordance 

R9U L 91 « 2c is a perspective view showing the 
Figure 2c is a per»H fi b dy ^ the 

30 appearance wherem ^ . m etallic 

zt::z:£* d e ^ „ «, «—* case 

SToir «i ecstatic shielding effect 
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2) Operation 
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Figure 3 is an electrical equivalent circuit dia- 
gram of the t0 each one end of 
Electnc eigne!* are g,ven from 

the conductors ^^pSnS M the signais 
each other end^Th e dec* mp without 
can be transmrtted ^roughtne 
bei „ 9 substantia. '"^J™^****- 
4S pcnents in the S ,gna.s «n be pre e y^, ^ 

SSSr^ good noise «,ter * 

feet to be realized. 

so 

(Second Embodiment) 



55 1) Structure. 

Rgure 4 is a perspective , view showing 
structure of the second embod.ment. The 
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embodiment -is characterized in that one or more 
shaped conductors 18, 1b. ...m for connects 
have their one ends connected to chip "paotors 
9a 9b, ...9n. that the capacitors have their other 
ends connected to terminals 10a. 10b, ...lOn for 
connection, and that the conductors the chip ca- 
pacitors and the terminals are embeded in a sinter- 
red or shaped magnetic body 2. 

Figures 4a and 4b are perspective view show- 
ing the appearance of two examples of the shaped 
conductor in accordance with the second embod.- 

men Fioures Sa and Sb are perspective views show- 
ing the appearance of two examples of the appear- 
ance in accordance with the second embodiment 
In Figure 5b. the magnetic body 2 can be covered 
with a metallic case 12 as needed to add electro- 
static shielding effect to the noise filter effect 



2) Operation 

Figure 6 is an electrical equivalent circuit dia- 
gram of the second embodiment. 

Since the conductors 1 a. ...1 n are sealed in the 
magnetic body 2, they can function as 
shown in an equivalent inductance 11 of Figure 6. 
The conductors also form LC fitters togeth« wi h 
the Chip capacitors 9a. 9b ...9n. each of wh.ch is 
connected to one end of the equivalent 

In the equivalent circuit of Rgure 6, a signal 
wh,ch has been input from a terminal 1 2a has its 
noise component absorbed by the equivalent in- 
ductance 11 and the capacitor <capac tance S, and 
is output from the other terminal 12b. In this way. a 
high frequency noise component can be elimi- 
nated. The other end 10a of the equivalent capaci- 
tance 9 is grounded in terms of an ac component 
Snc. the conductors 1a. -in are seated in me 
maanetic body 2. the connector according to the 
present invention can absorb both conduction noise 
and radiation noise. 



(Third Embodiment) 

Figure 7 is a perspective view showing the 
appearance of an AC plug with noise filter as the 
third embodiment, the AC plug being one of ap- 
plication examples of the -nne^tor wherein the 
principle of the present invent-on « utilized. Figure 
8 is a vertical cross sectional view show,ng the AC 
0 | U g the same reference numerals indicating con- 
stituent elements similar or corresponding to those 
of the conventional device of figure 19. 



Reference numerals 41 a and 41b indicate a 
pair of AC plug pins. Reference numeral 42 des- 
ignates a ground terminal pin. Reference numeral 
50 designates a shaped plug body which Is molded 

s from magnetic compound. Reference numeral 51 
designates a cable with ground, which includes 
wires 32, and a ground wire in its Inside. These 
constituent elements have their end portions mol- 
ded in or sealed by the magnetic compound 50 as 

io shown In Figure S. 



2) Operation 

, 6 Noise components which have flowed in from 
the plug pins 41 a and 4ib can be attenuated by a 
choke coil component since the pins 41 a and 42b, 
and the wires S2 in the cable. 51 are embeded in 
the magnetic compound 50 to have an inductance 

2 o component, thereby functioning as a choke co... As 
a result the present invention can provide a small 
size and lightweight AC plug. 



ss 3) Other Embodiments 

Explanation on the embodiments as stated ear- 
lier have been made on a case wherein the cable 
51 is molded and sealed by the magnetic com- 
ao pound SO. As shown In vertical cross sectional 
views of Figures 9 and 10. a pair of capacitors 64 
can be arranged, or a pair of coils 55 can be added 
to the paired capacitors 54. the paired capacitor 55 
are embeded in the magnetic compound 50. there- 
35 by allowing noise eliminating effect to be remark- 
ably Improved. 

As shown in a fragmentary sectional view 
showing a cable of Figure n. Insulating coating 56 
of the cable 51 can be made from e.g. femte 
M, compound like the plug main body 50. thereby . » 
give noise absorbing effect to the entirety of the 
cable. 

Although explanation on the embodiments as 
stated earlier have been made In the case of a. 
< 6 fixed connector and the application example o the 
AC plug, the present invention is also applicable to 
a disconnector or other switching devices to obtain 
effect similar to the embodiments as explained 
above. 
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1) Structure 



Claims 

1 A connector lor connecting an electrical cir- 
cuit, characterized in that one or more - f°ndurto« 

(1a>1b m) are embedded in a magnetic body (Z) 

so as to function as inductance. 

2. A connector according to claim 1. cnar- 
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actertred in that at least one conductor 
(1a,tb m) has its end provided with a capacitor 

<9a,9b 9n). 

3. A connector according to claims 1 or z, 
characterized in that a main body (50) of the 5 
connector is constituted by a magnetic compound 
to function as an AC plug. 
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FIGURE I 



FIGURE I Q 
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FIGURE I b 



FIGURE 2 a 
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FIGURE 3 
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FIGURE 4 
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FIGURE 4 b 
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FIGURE 5 a 



FIGURE 5 b 
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FIGURE 10 
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FIGURE 15 
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